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(57) Abstract 

PROBLEM TO BE SOLVED: To improve mounting efficiency when a semiconductor chip such 
as a bare chip is mounted onto a substrate by using an adhesive such as a thermosetting 
resin. 

SOLUTION: In a semiconductor device 1 1 that is formed of a flat chip where an electrode is 
arranged on one surface, a step part 11a with specific thickness is provided in an entire 
circumference on the end face of the flat chip, the area of one surface where an electrode 
1 lb is arranged is smaller than that of the other by the thickness of the step part, and the 
step part functions as a dam for overflow of the adhesive on mounting. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device to which the level difference section of given thickness was prepared in the 
perimeter of the end face of the above-mentioned plateHike chip, while has been arranged and the above- 
mentioned electrode made only the part of the thickness of the above-mentioned level difference section the 
configuration as for which the area of a field becomes smaller than the area of the field of another side in the 
semiconductor device formed in one field with the plate-like chip with which the electrode has been arranged. 
[Claim 2] It is the semiconductor device which the above-mentioned electrode attached projection electrode 
components in one field of a chip in the semiconductor device according to claim 1, and formed. 
[Claim 3] In case the wafer with which two or more semiconductor circuits were formed in one field is cut for 
each chip, a width of cut with the cutting implement of the 1st width of face It cuts from the field of the method 
of top Norikazu to given thickness fewer than the thickness of the above-mentioned wafer, a width of cut cuts 
the remaining thickness with the cutting implement of the 2nd width of face with a width of cut thinner than the 
1 st width of face of the above, and it is the semiconductor device manufacture approach of the difference of the 
1 st width of face of the above, and the 2nd width of face of the above in which the level difference section of 2 
was formed to the cutting side, about 1 /. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which consists of chips which cut and 
formed the wafer with which the semiconductor circuit was formed, and the manufacture approach of the 
semiconductor device. 
[0002] 

[Description of the Prior Art] Conventionally, the semiconductor device which the direct circuit board is made to 
mount in the chip which cut and formed the wafer after attaching electrode components is put in practical use. 
Such a semiconductor device is called the bare chip etc. 

[0003] Drawing 9 is drawing having shown the example of a wafer, after it follows the front face of the circular 
wafer 1 per predetermined and forms a circuit in it, is cut for every unit and obtains a bare chip 2. The process 
which cuts a wafer is called dicing, for example, is cut using a diamond cutter. One bare chip is the very small 
configuration of for example, several mm angle extent and thickness is about 500 micrometers. The projection 
electrode called a bump is attached in the predetermined part of the aluminum electrode of the front face (circuit 
forming face) of a bare chip 2 cut by this dicing by heat joining etc., and the circuit in a bare chip and the circuit 
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by the side of the circuit board are connected through this projection electrode. 

[0004] Drawing 1 0 is drawing showing the example which made the conventional bare chip mount on the circuit 
board. You have formed aluminum electrode 2a in the circuit forming face (here field of the drawing bottom) of a 
bare chip 2 by the predetermined pattern, and this aluminum electrode 2a makes it have connected with circuit 
pattern 4a of the circuit board 4 through the projection electrode (bump) 3 attached in the predetermined part of 
this electrode 2a. A member with golden conductivity sufficient [ the projection electrode 3 ] is used. At drawing 
10 , after the projection electrode 3 has deformed with the pressure at the time of junction, it is shown. 
[0005] Thus, in case a bare chip 2 is attached in the circuit board 4, heat-curing resin 5 is used and it is made to, 
make it have fixed on the substrate. That is, after applying heat-curing resin 5 to the bare chip anchoring section 
of a substrate 4 at the time of the mounting activity of a bare chip, as shown in drawing 1 1 , a bare chip 2 is 
arranged in the part which applied the heat-curing resin 5. and a pressure is applied and inside heated by the 
bonding head 6 from a top, and it is fixed on the circuit board 4 by stiffening heat-curing resin 5. Drawing 12 is 
drawing which looked at the condition that the bare chip 2 was mounted on the circuit board 4, from slant, and; 
drawing 1313 is drawing seen from right above the bare chip 2. 

[0006] The flip chip mounting method by such process is called a resin pressure-welding method of construction. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, when making a bare chip mount with a resin pressure- 
welding method of construction as shown in drawing 1 1 , there was a problem that management of the spreading 
condition of heat-curing resin was difficult. Namely, if there is much coverage of heat-curing resin, as shown in 
drawing 1 1 R> 1 , will be mostly overflowed into the perimeter of a bare chip 2 by heat-curing resin 5, for example, 
although the heat-curing resin which it began to see is called a fillet in this perimeter, if there is a flash of a lot of 
heat-curing resin as shown in drawing 1 1 — surface 6a of the bonding head 6 for pressurization, and some resin 5 
— 5a will contact. 

[0008] thus, surface 6a of a bonding head 6 and the part of resin 5 — if 5a contacts, in case heat-curing resin 5 
will adhere to surface 6a of a bonding head 6 and a bonding head 6 will be pulled up from the front face of a bare 
chip 2 at the time of mounting activity termination, heat-curing resin 5 and a bare chip 2 may be lifted a little 
[0009] If such a situation occurs, it will be in the condition that the projection electrode 3 separates from circuit 
pattern 4a of a substrate 4, and will be in imperfect mounting conditions, such as gap of circuit pattern 4a of a 
substrate 4 and the projection electrode 3. Moreover, if there is little coverage of heat-curing resin 5 conversely, 
it may be in the condition that heat-curing resin 5 is not arranged around some electrodes 3 of the projection 
electrodes 3 arranged at the bare chip 2, and a certain extent needs to apply heat-curing resin so much. 
[0010] In case a bonding head 6 is pulled up from the front face of a bare chip 2 at the time of mounting activity 
termination, in order to avoid the problem to which heat-curing resin 5 adheres, it is possible to coat the front 
jface of.a bonding -head- 6 withthe .quality of the,material.to which heat-curing res in, .such as -Teflon res in. (trade 
name), cannot adhere easily, but when such processing is performed, there is a problem which becomes what has 
a so expensive bonding head. 

[001 1] This invention aims at raising the mounting workability at the time of attaching semiconductor chips, such 

as a bare chip, on a substrate using adhesives, such as heat-curing resin, in view of this point. 

[0012] 

[Means for Solving the Problem] In the semiconductor device formed in one field with the plate-like chip with 
which the electrode has been arranged, the semiconductor device of this invention prepares the level difference 
section of given thickness in the perimeter of the end face of a plate-like chip, only in the part of the thickness of 
the level difference section, while has been arranged and an electrode makes [ the area of a field ] it the 
configuration which becomes smaller than the area of the field of another side. 

^[0013] According to the semiconductor device of this invention the level difference section is formed in the 4 • 
perimeter of a chip, this level difference section functions as the antitussive section of the resin at the time of 
semiconductor device anchoring, and it can prevent that resin adheres to a surrounding member at the time of 
anchoring of a component. 

[0014] Moreover, in case the semiconductor device manufacture approach of this invention cuts the wafer with 
which two or more semiconductor circuits were formed in one field for each chip, a width of cut is the cutting 
implement of the 1st width of face, up to given thickness fewer than the thickness of a wafer — from one field — 
cutting — the remaining thickness — a width of cut — the cutting implement of the 2nd width of face with a 
width of cut thinner than the 1 st width of face — cutting — about [ of the difference of the 1 st width of face and 
the 2nd width of face ] — one half of the level difference sections are formed in a cutting side. 
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[0015] According to the semiconductor device manufacture approach of this invention, the level difference 
section will be formed in the perimeter of a chip, this level difference section functions as the antitussive section 
of the resin at the time of semiconductor device anchoring, and the semiconductor device of the configuration 
which can prevent that resin adheres to a surrounding member at the time of anchoring of a component can be 
manufactured. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with reference to 
drawing 1 - drawing 6 . In this drawing 1 - drawing 6 , the same sign is given to the part corresponding to drawing 
9 explained in the conventional example - drawing 13 . 

[001 7] Drawing 1 is drawing showing the condition of having cut the semiconductor device of the gestalt of this 
operation from the wafer. In the gestalt of this operation, it applies to the flip chip mounting same as a 
semiconductor device as what was explained in the conventional example. Drawing 1 R> 1 shows the condition 
that the bare chip 1 1 cut from the wafer according to the dicing process was located in a line. The bare chip 1 1 
of this example prepares level difference section 1 1a in the end face (here all end faces) which is a cutting plane 
from a wafer. The field in which the circuit of a chip was formed is shown in the bottom, and level difference 
section 1 1a is made to form in drawing 1 , so that the area of this circuit forming face may become smaller than 
the area of the field of another side. 

[0018] When the process in which this level difference section 1 1a is formed is explained, even a part [ a little ] 
deeper than the one half of the thickness of a wafer 1 0 is cut with the 1 st blade 21 which is a cutting tool (to the 
abbreviation 4/5 of the thickness of a wafer 10), and slot 10a is made to form at the time of the dicing process 
cut from a wafer 10, as shown, for example in drawing 2 . Then, pars-basilaris-ossis-occipitalis 10b of slot 10a is 
cut with the 2nd blade 22 with a width of cut still narrower than the 1 st blade 21 , and level difference section 11a 
by the difference of the width of cut of both the blades 21 and 22 is made to form in the perimeter of a bare chip 
11, as shown in drawing 3 R> 3. In addition, a diamond cutter is used as blades 21 and 22 here. Moreover, in 
drawing 2 and drawing 3 , the circuit forming face of a bare chip (wafer 10) is a lower field. 

[0019] the depth (t2 of drawing 2 ) cut with the 1st blade 21 when the example of the dimension of each part was 
shown and thickness (t1 of drawing 2 ) of a wafer 10 is set to about 500 micrometers here — about 400 
micrometers — carrying out — about 100 micrometers remaining with the 2nd blade 22 — cutting . Moreover, the 
width of cut (w1 of drawing 2 ) of the 1 st blade 21 is set to about 100 micrometers, sets the width of cut (w2 of 
drawing 3 ) of the 2nd blade 22 to about 50 micrometers, and sets the level difference (w3 of drawing 3 ) of each 
level difference section 1 1a of the end face of the bare chip 1 1 after cutting to about 25 micrometers. 
[0020] Thus, aluminum electrode 1 1a is formed by the predetermined pattern, and after this aluminum electrode 
1 1 a attaches the projection electrode (bump) 3 in the predetermined part of this electrode 1 1a, level difference 
section 11a makes it connect with circuit pattern 4a of the circuit board . 4, and makes the circuit forming face of . 
the bare chip 1 1 formed in all surrounding end faces mount this projection electrode 3 on the circuit board 4, as 
shown in drawing 4 . Heat-curing resin 5 is made to apply and mount between a bare chip 1 1 and the circuit board 
4 at this time. 

[0021] that is, as shown in drawing 4 , after turning the circuit forming face of a bare chip 1 1 to the bottom and 
doubling the location of a projection electrode, a pressure is applied and inside heated by the bonding head 6 from 
a top in the condition of having been filled up with heat-curing resin 5, between a bare chip 1 1 and the circuit 
board 4, heat-curing resin 5 is stiffened, and it is made to fix on the circuit board 4 
[0022] Although heat-curing resin 5 overflows the perimeter of a bare chip 1 1 here at the time of the 
pressurization by this bonding head 6, it is prevented by level difference section 11a of an end face that this 
overflowing heat-curing resin 5 flows out of the end face of a flip chip 1 1 into the bottom (bonding head 6 side). 
The flow of the resin to a top turns into flow of lateral resin by level difference- section 1 1a, and overflowing 1 heat- 
curing resin 5 stops specifically contacting a bonding head 6. 

[0023] Drawing 5 is drawing having shown the mounting condition which looked at the circuit board 4 at the time 
of making a bare chip 1 1 mount in the condition which shows in drawing 4 from slant. Moreover, drawing 6 is 
drawing which looked at the mounting condition from right above the bare chip 1 1 . As shown in this drawing 5 and 
drawing 6 R> 6, the condition that heat-curing resin 5 overflows a bare chip 1 1 will be in an almost equal 
condition over the perimeter, and it will turn out that level difference section 1 1a is effectively prevented for the 
flow of the resin to a top. For this reason, even if it pulls up a bonding head 6 after heat-curing resin 5 stops 
contacting a bonding head 6 at the time of a mounting activity and heat-curing resin 5 hardens, it does not 
become the situation where a bare chip 1 1 adheres to a bonding head 6, but connection with the circuit of the 



polar zone of a bare chip 1 1 is held certainly. Moreover, a condition good also about the condition of the adhesion 
side of a bare chip 1 1 and the circuit board 4 is maintained, and positive connection between the projection 
electrode 3 and circuit pattern 4a is also made also from this point because the condition that heat-curing resin 5 
overflows will be in an almost equal condition from .a bare chip 11 over the perimeter. 

[0024] In addition, values, such as the thickness and the cutting depth of the chip shown with the gestalt of 
operation mentioned above, and a width of cut, show an example, and are not limited to this value. For example, 
as long as it is the location of a chip with a thickness of about 500 micrometers which functions as antitussive 
(flowing stop [ Above ]) of the resin at the time of mounting, theJevel difference section may be made to form in 
other locations in the example mentioned above, although about 4/was cut with the 1st blade by Mr. Fukashi of 5 
and the level difference section was made to form in the location, concrete — about [ for example, / of the 
thickness of a chip ] — the level difference section may be made to form in the location of one half of the depth 
Moreover, as long as it is the configuration which is not limited to the example mentioned above and functions as 
antitussive of resin also about the width of face of a level difference at the time of mounting, the level difference 
section with more narrow width of face is sufficient. 

[0025] Moreover, although level difference section 11a was made to form in a plane, you may make it make it form 
aslant with the gestalt of operation mentioned above. That is, when the tip configuration of the blade 31 is sharp 
in the shape of V character in case a wafer is cut with the 1st blade 31 as shown, for example in drawing 7 , the 
pars basilaris ossis occipitalis of slot 10a' cut with the 1st blade 31 becomes V character-like. And as shown in 
drawing 8 , when pars-basilaris-ossis-occipitalis 10b of slot 10a is cut and carried out with the 2nd blade 32 with 
width of face narrower than the 1st blade 31, it becomes the field where level difference section 11a' of the 
separated bare chip 1 1 inclined. Even if it is level difference section 11a' which consists of such sloping fields, it 
functions good as antitussive of the resin at the time of mounting like the example mentioned above. 
[0026] Moreover, although the wafer with which the circuit was formed was applied to the bare chip cut and 
formed with the gestalt of operation mentioned above, it is applicable to other semiconductor chips. For example, 
the level difference section is made to form, and it resin(adhesives )-puts at the time of mounting on the 
perimeter of the field around the package of the semiconductor device which the components with which the 
circuit was formed are enclosed with the package of resin or a ceramic called a chip-size package (CSP), and is 
. constituted as a chip, and comes to it, and you may make it make it function as a stop. 

. [0027] Moreover, when attaching a semiconductor chip in the circuit board, it was made to make it mount on the 
circuit board in the gestalt of operation mentioned above by the so-called resin pressure-welding method of 
construction which used heat-curing resin, but this invention can be applied also in case it is made to mount on a 
substrate with other methods of construction which used other adhesives etc. 
[0028] 

-^[Effect of the .Invention] According to the semiconductor^device.indicated. to claim J, -the level difference. section . 
is formed in the perimeterof a chip, this level difference section functions as the antitussive section of the resin 
at the time of semiconductor device anchoring, and it can prevent that resin adheres to a surrounding member at 
the time of anchoring of a component Therefore, in case this semiconductor device is mounted, the faulty 
connection by the bad influence of the resin as adhesives can be prevented effectively. 

[0029] According to the semiconductor device indicated to claim 2, in invention indicated to claim 1, an electrode 
is having attached and formed projection electrode components in one field of a chip, and can keep good the 
electric connection between the circuit by the side of a semiconductor chip, and the circuit by the side of a 
substrate. 

[0030] According to the semiconductor device manufacture approach indicated to claim 3, the level difference 
section will be formed in the perimeter of a chip, this level difference section functions as the antitussive section 

of the resin at the time of semiconductor device anchoring, and it can manufacture at a process with the easy 

semiconductor device of the configuration which can prevent that resin adheres to a surrounding member at the 
time of anchoring of a component 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the example of the semiconductor chip by the gestalt of 1 
operation of this invention. 

[Drawing 2] It is the explanatory view showing the example of the dicing process (the 1) by the gestalt of 1 
operation of this invention. 

[Drawing 3] It is the explanatory view showing the example of the dicing process (the 2) by the gestalt of 1 
operation of this invention. 

[Drawing 4] It is the sectional view showing the example of the mounting activity by the gestalt of 1 operation of 
this invention. 

[Drawing 5] It is the perspective view showing the example of the mounting condition by the gestalt of 1 operation 
of this invention. 

[Drawing 6] It is the top view showing the example of the mounting condition by the gestalt of 1 operation of this 
invention. 

[Drawing 7] It is the explanatory view showing the example of the dicing process (the 1) by the gestalt of other 
operations of this invention. 

[Drawing 8] It is the explanatory view showing the example of the dicing process (the 2) by the gestalt of other 
operations of this invention. 

[Drawing 9] It is the perspective view showing the example of a wafer. 

[Drawing 10] It is the sectional view showing the example of the mounting condition of the conventional bare chip. 
[Drawing 1 1] It is the sectional view showing the example of the mounting activity of the conventional bare chip. 
[Drawing 12] It is the perspective view showing the example of the mounting condition of the conventional bare 
chip. 

[Drawing 13] It is the top view showing the example of the mounting condition of the conventional bare chip. 
[Description of Notations] 

3 [-—'A bonding head,J0 /..— A- wafer,. 1.1 /-— A bare chip r .11a /.— The level .difference .section, J lb / — 21 ~ 
An aluminum electrode, 31 / — 22 The blade* of the 1st width of cut, 32 /. — Blade of the 2nd width of cut ] A 
projection electrode, 4 — The circuit board, 5 — Heat-curing resin, 6 
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